Introduction: There is growing awareness of the heterogeneity of obsessive-compulsive disorder (OCD) and of the multiple systems involved in its pathogenesis. Identification of obsessive-compulsive spectrum disorders (OCSDs) may have important implications in the management and prognosis of OCD, but there is a paucity of research in the domain of identification of OCSD in probands with OCD. There are few studies that have examined OCSD in the first-degree relatives (FDR) of OCD patients, some of these were not controlled, and these studies have no final agreements over outcomes, and therefore, this area needs to be further explored. Objectives: The objective of this study was to assess the prevalence of OCSDs in OCD probands; and its relationship to sociodemographic and clinical variables, comparing each aspect by a control group of schizophrenia probands. Materials and Methods: Sixty patients each of OCD and schizophrenia, diagnosed by the Diagnostic and Statistical Manual of Mental Disorders IV Text Revision, [1] above 18 years of age and giving informed consent, were interviewed using the Structured Clinical Interview for OCSD, Yale-Brown Obsessive-Compulsive Rating Scale, Hamilton Rating Scale for Depression, and Hamilton Rating Scale for Anxiety. Results: In OCD group, 22 OCSDs were found in 11 subjects whereas in schizophrenia group, 2 OCSDs (self-injury) were found in two probands. When the two groups were compared in terms of individual OCSDs, there was no significant difference between them. However, when the comparison was made taking into account all OCSDs taken together, it was significantly higher (P = 0.016) in the OCD group compared to the schizophrenia group. Conclusion: OCSDs were significantly more in OCD probands as compared to schizophrenia probands. This suggests a familial aggregation of these disorders.
INTRODUCTION
The practice of medicine involves a great heterogeneity of clinical presentations, and the clinicians' art rests on the ability to see core manifestations of a given disorder beyond these varied presentations. The prototypes described in textbooks are actually rare, and the modal presentation is atypicality. In this sense, the atypical is the norm. Physicians in most specialties usually have laboratory tests to validate diagnostic decisions, and when a diagnosis remains in doubt, it is common to begin a therapeutic trial in the hope of validating diagnosis by response to treatment.
The situation is similar for psychiatry, but the officially sanctioned manuals, such as the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV [1] and International Classification of Diseases (ICD)-10 [2] presume that the syndromes they define constitute the real maladies. Laboratory testing is rarely relevant or specific enough for a given mental disorder. In the absence of such tests, we might use distress and dysfunction for the validation of clinical illness. It then becomes obvious that many individuals seek help for distress and dysfunction that involve mental and behavioral problems -especially in primary care clinics -which would be subthreshold to what is described in the official manuals.
The chapter on obsessive-compulsive and related disorders, which is new in DSM 5, [3] reflects the increasing evidence that these disorders are related to one another in terms of a range of diagnostic validators, as well as the clinical utility of grouping these disorders in the same chapter. New disorders include hoarding disorder, excoriation (skin-picking) disorder, substance-/medication-induced obsessive-compulsive and related disorder, and obsessive-compulsive and related disorder due to another medical condition.
For several reasons, it may be of heuristic value to conceptualize disorders as lying on a spectrum. Positing a spectrum may encourage clinicians to inquire about comorbidity and researchers to compare the psychobiology of different conditions. Further, a spectrum construct may encourage the adaptation of treatments found effective in one condition for use in another.
The obsessive-compulsive spectrum As articulated by Hollander, [4] disorders are posited to belong to the OC spectrum based on their similarities with obsessive-compulsive disorder (OCD) in various domains. These domains have been proposed to include the following: symptoms (most notably, obsessions and compulsions), sex ratio, age of onset, course of illness, comorbidity (among disorders within and outside of the spectrum), joint familial loading, treatment response, and presumed etiology. Tourette's disorder, body dysmorphic disorder (BDD), and hypochondriasis come very close to OCD. [5] Patients with Tourette's disorder often have obsessive-compulsive symptoms, patients with OCD often have tics, and there seems to be considerable overlap in the genetics and neurocircuitry of the two conditions. [6] BDD and hypochondriasis have considerable overlap with OCD in the form and function of symptoms (with all these conditions characterized by anxiety-arousing concerns and anxiety-reducing rituals). [7] The relationship between compulsive and impulsive disorders is more complex. Some authors have suggested that compulsivity and impulsivity are orthogonal dimensions and that patients can have both compulsive and impulsive symptoms. Others have argued that compulsive and impulsive disorders lie at opposite ends of a unidimensional spectrum. For example, although serotonin-reuptake inhibitors are a first-line pharmacotherapy for OCD and dopamine-receptor blockers are a first-line pharmacotherapy for Tourette's disorder, there may be value in using antipsychotics as augmenting agents in treatment-refractory OCD and in using serotonin reuptake inhibitors for comorbid OCD in Tourette's disorder. Additional studies of the OCSDs are needed to obtain sufficiently rich data on those conditions and allow careful comparison with the phenomenology and psychobiology of OCD.
Need for the study
There is growing awareness of the heterogeneity of OCD and of the multiple systems involved in its pathogenesis. There is need to delineate the complex psychobiology of OCD in greater detail. Additional studies of the obsessive-compulsive spectrum disorders (OCSDs) are needed to obtain sufficiently rich data on those conditions and allow careful comparison with the phenomenology and psychobiology of OCD. Identification of OCSD may have important implications in the management and prognosis of OCD, but there is a paucity of research in the domain of identification of OCSD in probands with OCD. There are few studies that have examined OCSD in the first-degree relatives (FDR) of OCD patients, some of these were not controlled and these studies have no final agreements over outcomes, and therefore, this area needs to be further explored. There is only a single study from India by Jaisoorya et al. [8] regarding OCSD in OCD. Moreover, to the best of our knowledge, there is only one study of OCSD in schizophrenia probands which showed preferential aggregation of OCD spectrum disorders in the schizophrenia patients with OCD. [9] In our study, The Structured Clinical Interview for OCSDs (SCID-OCSDs) by du Toit et al. [10] was used to determine the presence of OCSDs in probands. This study assesses the prevalence of OCSDs in OCD probands; and its relationship to sociodemographic and clinical variables, comparing each aspect by a control group of schizophrenia probands.
MATERIALS AND METHODS
The study was conducted in Central Institute of Psychiatry, Kanke, Ranchi, India. Sixty patients each of OCD and schizophrenia, diagnosed by DSM-IV TR, [1] above 18 years of age and giving informed consent were selected from the outpatient department of the hospital. The schizophrenia patients were evaluated during the stabilization phase, defined as a clinically stable period lasting at least 1 month, where each item on the positive subscale of the Positive and Negative Syndrome Scale scored <4. In both the patient groups, those with any psychiatric comorbidity (except mild-to-moderate depression in case of OCD) or organicity were excluded from the study. Apart from recording the sociodemographic and clinical characteristics of the subjects, they were interviewed using the SCID for OCSD, [10] which is used to determine the presence of OCSDs. This structured interview is based on the Structured Clinical Interview for DSM-IV Axis I disorders (SCID-I) and consists of nine subscales to determine the presence of Tourette's disorder, intermittent explosive disorder, kleptomania, pyromania, pathological gambling, trichotillomania, compulsive self-injury (e.g., skin-picking), compulsive buying, and sexual compulsions (i.e., hypersexual disorder). The choice of OCSDs measured by the SCID -OCSD is based on the previous literature reviews on putative OCSDs. For putative OCSDs (i.e., binge-eating disorder, anorexia nervosa, hypochondriasis, BDD, and bulimia nervosa), SCID-I modules were used. The first question (i.e., the screening question) of every module is always asked. If particular criteria are not met for a particular disorder, the interviewer proceeds to the next module in a similar manner as in the SCID-I. Responses are coded as follows:? = inadequate information; 1 = absent or false; 2 = subthreshold; and 3 = threshold or true for both present/past disorders. The presence of both current and past disorders is determined. The items of the SCID-OCSD are based on DSM-IV criteria. The subjects were also rated using (YBOCS), [11] Hamilton Rating Scale for Depression (HAM-D), [12] and Hamilton Rating Scale for Anxiety (HAM-A). [13] 
Statistical analysis
The data were analyzed with the help of SPSS version 16.0 (IBM, Armonk, New York, USA) for Windows. Normality of the data was assessed using Kolmogorov-Smirnov test, which showed that the data were normally distributed. Comparison of continuous and categorical variables was done using t-test and Chi-square tests, respectively. The significance level was kept at 0.05 (two tailed).
RESULTS
The study included 60 subjects each having OCD and schizophrenia, respectively. The sociodemographic characteristics of the groups are shown in Table 1 .
The OCD group was composed of 40 (66.7%) males and 20 (33.3%) females with a mean age of 29.35 ± 8.12 years. Totally 30 (50%) participants in OCD group were married, and other 30 (50%) were either unmarried, widow/widower, or divorced. On assessing for socioeconomic status as per Kuppuswamy's revised classification (which includes income, education, and employment status), 20 (33.3%) were upper + middle (upper) status, 22 (36.7%) were of middle (lower) status, and 18 (30.0%) were of lower economic status. The schizophrenia group was comparable with the OCD group with respect to above parameters. With respect to background, 28 (46.7%) were from urban background in OCD group, which was significantly more than schizophrenia group 11 (18.3%); and 32 (53.3%) were from rural background in OCD group as compared to 49 (81.7%) in patient control group. There was also significant difference in years of education as the patient group had 11.68 ± 3.13 years which was more than 9.22 ± 4.87 years in the patient control group. Table 2 shows the distribution of individual OCSDs in OCD group versus schizophrenia group. Both subthreshold and threshold disorders of past and present were taken in consideration. In OCD group, 22 OCSDs were found in 11 subjects as follows: compulsive shopping in 4 (most common), followed by stereotypic movement disorder in 3, self-injury in 3, intermittent explosive disorder in 3, kleptomania in 2, Tourette's disorder in 1, pyromania in 1, trichotillomania in 2, hypersexual disorder in 1, and bulimia nervosa in 1. In schizophrenia group, 2 OCSDs (Self-injury) were found in two probands. When the two groups were compared in terms of individual OCSDs, there was no significant difference between them. However, when the comparison was made taking into account all OCSDs taken together [ Table 3 ], it was significantly higher (P = 0.016) in the OCD group compared to the schizophrenia group. The OCD group was subdivided based on the presence of OCSDs (n = 11) and absence of OCSDs (n = 49), and these groups were compared in terms of age, sex, education, marital status, socioeconomic status, and background, and there was no significant difference between the two groups. Similarly, the groups were also found comparable in terms of YBOCS, HAM-A and HAM-D scores.
DISCUSSION
The index study was conducted at the Central Institute of Psychiatry on a total of 120 probands, of which 60 subjects were OCD patients which composed the patient group, 60 schizophrenia patients serving as patient control group and all of their FDRs over the age of 18 years, i.e., 298 FDRs of OCD probands, and 333 FDRs of schizophrenia probands were assessed, with the aims of estimating the occurrence of OCSD in all the probands and all the FDRs across both the groups, in accordance with the criteria developed by du Toit et al. [10] The index study was driven by the recent interest in the spectrum concept in psychiatry. The concept of bipolar spectrum, schizophrenia spectrum and "obsessive-compulsive spectrum" of disorders is still in its infancy and is being avidly researched.
These conditions are characterized as similar to OCD in terms of phenomenology, associated features (age of onset, clinical course, and comorbidity), presumed etiology, familial transmission, and/or response to selective pharmacologic or behavioral treatments. [4] Many psychiatric conditions are included under this rubric, including, but not limited to, somatoform disorders (hypochondriasis and BDD), eating disorders (e.g., anorexia nervosa, and bulimia nervosa), pathologic "grooming" habits (e.g., pathologic nail biting or onychophagia, pathologic skin picking, and trichotillomania), and other impulse control disorders (e.g., kleptomania, pathologic gambling, and pyromania). [4, 14] Although many of these conditions appear highly comorbid with OCD, there is, thus far, little data on familial relationships between most of them and OCD. [15] 
Methodological issues
The index study undertook identification of the OCSD in the probands having OCD. The previous studies [15, 16] used normal individuals free from psychopathology as controls. We made the between-group comparison more stringent by taking schizophrenia patients as controls. Since we were studying psychiatric morbidity in probands and their family members, a group of patients would be more suitable to serve as controls rather than normal individuals as this increased the homogeneity of comparison with regard to morbidity. The OCSDs are well-validated constructs by themselves and less likely in general population, so patient control increased the robustness of our study. The expression of significant difference between two groups means excess morbidity from a baseline of some degree of morbidity.
We used a structured interview schedule (SCID-OCSD) to interview probands as well as FDRs. It has been specially designed for the measurement of various OCSDs and is based on DSM-IV Axis I disorders which enhances the diagnostic reliability of the given disorders. This is an improvement over studies [15, 16] which have used clinical interview rather than any structured instrument to yield diagnoses. It is also an improvement over study by Jaisoorya et al. [8] which used only hypochondriasis, BDD, and eating disorders section of SCID. Responses were coded as follows:? = inadequate information; 1 = absent or false; 2 = subthreshold; and 3 = threshold or true. The presence of both current and past disorders was determined, thus covering the maximum possible dimensions of disorders. The use of structured interview schedule when used with family history method also increases the reliability of family history method. Depression of more than moderate level as per HAM-D (score ≥19) was excluded, thus making the sample more homogenous and free of confounding effect of severe depression.
Sociodemographic and clinical characteristics
Our sample was composed of 40 (66.7%) males and 20 (33.3%) females. This reflects the general pattern of referral in our setup. In other Indian studies also, males were overrepresented. [8, 17] This could be reflection of our social milieu where males are the bread earners and hence seek treatment early. In Western studies, both sexes were almost equally represented, for example, 48.57% males in Lochner et al., [18] 44.7% in du Toit et al., [10] and 51.28% in Pauls et al. [16] The illness duration was 68.13 ± 53.59 months in OCD group which is comparable to median duration of 72 months in Jaisoorya et al. [8] The cost-of-medication was significantly higher in OCD group (P ≤ 0.05) at Rs. 719.55 ± 674.47 per month as compared to Rs. 454.92 ± 292.50 per month in schizophrenia Group. The reason might be that our schizophrenia group was in remission as chosen by the selection criteria, whereas OCD cases were not necessarily in remission, many in active phase and thus higher treatment cost may reflect the increased burden of treatment.
Comparison of OCD and schizophrenia across the scores of Y-BOCS, HDRS, and HAM-A:
YBOCS obsessions score was 10.67 ± 5.45, compulsions score 8.03 ± 6.128, total being 18.72 ± 10.551. The score on HDRS and HAM-A were significantly higher (P ≤ 0.05) in OCD group (4.87 ± 3.56 and 4.87 ± 3.568, respectively) as compared to schizophrenia group (2.58 ± 1.89 and 2.12 ± 1.76, respectively). This could be a reflection of symptomatic presentation in OCD, and it being a nonpsychotic illness leading to more depression and anxiety due to intact contact with reality.
Prevalence of obsessive-compulsive spectrum disorders in obsessive-compulsive disorder Hospital-based prevalence was seen by taking both subthreshold and threshold disorders (lifetime diagnosis) taken in consideration. In OCD group, 22 OCSDs were found in 11 Probands as follows: compulsive shopping and stereotypic movement disorder in four as the most common, followed by self-injury in three, intermittent explosive disorder in three, trichotillomania in two, kleptomania in two, Tourettes disorder, pyromania, hypersexual disorder and bulimia nervosa in one each. This was in agreement with study by du Toit et al. [10] which found the most common comorbid conditions in OCD being compulsive self-injury in 22.4%, compulsive buying in 10.6%, and intermittent explosive disorder in 10.6%. Pathological gambling and pyromania were 2 OCSDs in 11 probands, ^^2 OCSDs in 2 probands , *P<0.05. OCD -Obsessive-compulsive disorder; SCHIZ -Schizophrenia; OCSDs -Obsessive-compulsive spectrum disorders seen only rarely. Only 2.4% patients had comorbid tourette's disorder, and 11.8% participants had a lifetime history of motor and/or vocal tics. Pathological nail biting (30%) and skin picking (20%) were similarly found to be occurring more commonly in study Bienvenu et al. [15] further supporting our findings of stereotyped movements and self-injurious behavior (which include pathological grooming behavior) as common OCSDs. However, our findings were not in agreement with study Jaisoorya et al., [8] which found tic disorders (40%) and hypochondriasis (15.06%) as most common disorders. Again, many studies have not found hypochondriasis to be elevated in OCD patients.
Our finding of low rate of comorbidity in eating disorders is in accordance with study Jaisoorya et al. [17] but in variance with previous findings of high rates of eating disorders in female subjects with OCD. [19, 20] This variance should be viewed in the light of rare reporting of eating disorders in studies from developing countries including India [21] and could be a correlate of cultural beliefs and attitudes.
There was significantly increased (P ≤ 0.05) occurrence of OCSDs "as a group" in OCD probands as compared to schizophrenia probands. Only two schizophrenia probands had subthreshold "self-injury" while 11 OCD probands had 22 spectrum conditions. This finding is supported by Bienvenu et al. [15] It indicates a possibility of preferential aggregation of OCD and OCSDs and is supportive of the spectrum concept. On considering individual spectrum disorders, the difference between groups was not significant. In a partly similar study [9] comparing OCD and schizophrenia population regarding individual OCD spectrum disorders, it did not find a significant difference between groups in the rate of BDD, eating disorders, or hypochondriasis; however, schizophrenia group had a lower rate of tic disorders. This study did not assess all possible OCD spectrum disorders and also excluded subsyndromal forms of the disorders, so our study is an improvement over it. Other studies [8, 15] compared OCD group with normal controls, while du Toit et al. [10] did not have a control group. There is possibility of individual disorders turning out to be significant in OCD probands if the sample size is increased appropriately.
The OCD group was subdivided based on the presence of OCSDs (n = 11) and absence of OCSDs (n = 49), and these groups were comparable on age, sex, education, religion, marital status, socioeconomic status, and background which means the presence of OCSDs was not related to these factors. In a similar study, du Toit et al., [10] the two groups did not differ significantly with regard to employment status and level of education. However, the sex ratio of the two groups differed significantly, comorbid OCSDs being more common in females. In addition, the group without comorbid OCSDs was significantly older than the group with comorbid OCSDs.
Compliance, past medical history, past psychiatric history, premorbid personality traits, illness duration, and treatment duration were comparable between the OCD with and without OCSD groups, which means the presence of OCSDs was not related to these factors.
The cost of medication was significantly more (P ≤ 0.05) in OCSD present group as compared to OCSD absent group which indicates a need of more medications and cost of treatment as an indirect burden of morbidity with OCSDs.
On comparison of scores of Y-BOCS, HDRS, and HAM-A between OCSD present and absent groups, no significant difference was found between the two groups. In study du Toit et al., [10] the two groups did not differ significantly with regard to Y-BOCS totals, the prevalence rates of various axis I conditions. This indicates that despite raising the cost of treatment OCSDs may be present without altering the overall picture as inferred from the currently used tools. This unearths the need for a tool more sensitive than currently available ones to confirm the observed trend.
Limitations and conclusion
Inspite of various methodological improvements over previous studies, our effort was not free from limitations. A hospital-based study with small sample size of 60 patients limits the generalizability of our findings. Family history method may be affected by recall bias. However, our findings point to the preferential familial aggregation of OCSDs in patients with OCD which needs to be replicated in larger, community-based samples.
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